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Detailed Action 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the' 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3. 13-15 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Prince et al. (US 6,208,517) in view of Smithers (US 5,640,305). 

With respect to Claim 1 , Prince et al. teaches a circuit board module, comprising: 
a circuit board having surface mount pads; a circuit board component (Fig. 2, #108) 
mounted to the circuit board (Fig. 5, #106); and a heat sink assembly including: a first 
clip holder (Fig. 5A, #130 mounted on left side of Fig. 2, #106, Col. 4, lines 3-5) and a 
second clip holder (Fig. 5A, #130 mounted on right side of Fig. 2, #106, Col. 4, lines 3- 
5), each clip holder being mounted to respective surface mount pads (Col. 4, line 5) of 
the circuit board using a surface mount technology soldering process, and a clip having 
a first portion (Fig. 2, #104, left side) configured to fasten to the first clip holder, a 
second portion (Fig. 2, #104, right side) configured to fasten to the second clip holder, 
and a third portion (Fig. 2, #103 and 1 16) coupled to the first and second portions, the 
third portion being configured to position the heat sink adjacent (see Fig. 2) the circuit 
board component when the first and second portions are respectively fastened to the 
first and second clip holders. The device of Prince et al. is integral with the heat sink. 
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Prince et al. fails to teach a separate heat sinl< component. Smithers teaches a clip 
(Fig. 5, #20) to fasten a heat sink (Fig. 5, #21) to a circuit board component (Fig. 5, #22) 
mounted on a circuit board (Fig. 5, #18) using clip holders (Fig. 5, #10). It is obvious to 
one of ordinary skill in the art at the time of the invention was made to modify the circuit 
board module of Prince et al. with that of Smithers to have a separate heat sink 
component retained to the component by a clip. Separation of an integral part into 
components has been held to be obvious one of ordinary skill in the art. In re Dulberg, 
289 F.2d 522. 523, 129 USPQ 348, 349 (CCPA 1961). 

With respect to Claim 3, Prince et al. teaches a heat sink assembly, comprising: 
a first clip holder (Fig. 5A. #130 mounted on left side of Fig. 2, #106, Col. 4, lines 3-5) 
and a second clip holder (Fig. 5A. #130 mounted on right side of Fig. 2, #106, Col. 4, 
lines 3-5), each clip holder being configured to mount to surface mount pads (Col. 4, 
line 5) of a circuit board (Fig. 5, #106) using a surface mount technology soldering 
process; and a clip having a first portion (Fig. 2, #104, left side) configured to fasten to 
the first clip holder, a second portion (Fig. 2, #104, right side) configured to fasten to the 
second clip holder, and a third portion (Fig. 2, #103 and 116) coupled to the first and 
second portions, the third portion being configured to position the heat sink adjacent 
(see Fig. 2) a circuit board component (Fig. 2, #108) on the circuit board when the first 
and second clip holders are mounted to the surface mount pads of the circuit board and 
when the first and second portions are respectively fastened to the first and second clip 
holders. Prince et al. fails to show a separate heat sink component. Smithers teaches 
a clip (Fig. 5, #20) to fasten a heat sink (Fig. 5, #21) to a circuit board component (Fig. 
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5, #22) mounted on a circuit board (Fig. 5. #18) using clip holders (Fig. 5, #10). It is 
obvious to one of ordinary skill in the art at the time of the invention was made to modify 
the circuit board module of Prince et al. with that of Smithers to have a separate heat 
sink component retained to the component by a clip. 

Regarding method claims 13 and 15, the method steps recited in the claims are 
inherently necessitated by the device structure as taught by Prince et al., in view of 
Smithers as recited above in the rejection to claims 1 and 3. 

With respect to Claim 14, Prince et al. further teaches wherein the second clip 
holder (Fig. 5A, #1 30 mounted on right side of Fig. 2, #1 06, Col. 4. lines 3-5) defines a 
cavity (see Fig. 5A) which extends in a direction that is substantially parallel to a plane 
of the circuit board (Fig. 5A, #106); vyherein the method further comprises: after the first 
end (Fig. 2, #104, left side) of the clip is fastened to the first clip holder (Fig. 5A, #130 
mounted on left side of Fig. 2, #106, Col. 4, lines 3-5), bending (Col. 4, line 7, inward) 
the clip to align the second end (Fig. 2, #104. right side) of the clip with the cavity 
defined by the second clip holder. 

With respect to Claim 17, Prince et al. teaches a heat sink assembly, comprising: 
surface mounting means (Fig. 5A, #130 mounted on Fig. 2, #106, Col. 4, lines 3-5) for 
surface mounting to surface mount pads of a circuit board using a surface mount 
technology soldering process (Col. 4, line 5), and a clip (Fig. 2, #103, #104 and #116) 
having a first portion (Fig. 2, #104, left side) configured to fasten to the surface 
mounting means, a second portion (Fig. 2, #104, right side) configured to fasten to the 
surface mounting means, and a third portion (Fig. 2, #103 and #1 16) coupled to the first 
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and second portions, the third portion being configured to position (see Fig. 2) the heat 
sink adjacent a circuit board component (Fig. 2, #108) on the.circuit board (Fig. 2, #106) 
when the surface mounting means mounts to the surface mount pads of the circuit 
board and when the first and second portions are fastened to the surface mounting 
means. Prince et al. fails to show a separate heat sink component. Smithers teaches a 
clip (Fig. 5, #20) to fasten a heat sink (Fig. 5, #21) to a circuit board component (Fig. 5, 
#22) mounted on a circuit board (Fig. 5, #18) using clip holders (Fig. 5. #10). It is 
obvious to one of ordinary skill in the art at the time of the invention was made to modify 
the circuit board module of Prince et al. with that of Smithers to have a separate heat 
sink component retained to the component by a clip. 

3. Claims 2, 4, 5, 10, 12, 18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Prince et al. (US 6.208,517) in view of Smithers (US 5,640,305) as 
applied to the above claims, in view of Fukui (US 5,270,492). 

With respect to Claims 2 and 4, Prince et al. further teaches wherein each clip 
holder is elongated (see Fig. 5A) in shape and includes (1) a first surface mount contact 
at first end (Fig 2, #1 12, left side, Col. 3, lines 64-65, alternate #130) and (ii) a second 
surface mount contact at a second end (Fig 2, #112, right side. Col. 3, lines 64-65, 
alternate #130) opposite the first end. Prince et al. fails to teach the apertures which 
are substantially perpendicular to the plane. Fukui teaches wherein the surface mount 
contacts (Fig. 1 , #2) of each clip holder define apertures (Fig. 1 , #6) which are 
substantially perpendicular to a plane of the circuit board. It would have been obvious 
to one of ordinary skill in the art at the time of the invention was made to modify heat 
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sink clip of Prince et al. in view of Smitliers witli that of Fukui to incorporate apertures in 
the clip holders to improve solderability. 

With respect to Claim 5, Prince et al. further teaches wherein the surface mount 
contacts of each clip holder define a plane which is substantially parallel (see Fig. 5A) to 
the circuit board when that clip holder mounts to the surface mount pads of the circuit 
board. Prince et al. fails to teach the apertures which are substantially perpendicular to 
the plane. Fukui teaches wherein the surface mount contacts (Fig. 1, #2) of each clip 
holder further define apertures (Fig. 1, #6) which are substantially perpendicular (see 
Fig. 1) to the plane. It would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to modify heat sink clip of Prince et al. in view of 
Smithers with that of Fukui to incorporate apertures in the clip holders to improve 
solderability. 

With respect to Claim 18, Prince et al. in view of Smithers further teach wherein 
the surface mounting means include a set of clip holders (Prince et al.. Fig. 5A, #130), 
each clip holder being elongated in shape and including (i) a first surface mount contact 
(Fig. 5A, #132, left side) at a first end and (ii) a second surface mount contact (Prince et 
al.. Fig. 5A, #1 32, right side) at a second end opposite the first end. They do not teach 
a means for percolating gas therethrough. Fukui teaches wherein each surface mount 
contact (Fig. 1 , #2) including means for percolating gas (Col.2, lines 31-33) 
therethrough. It would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to modify heat sink clip of Prince et al. in view of Smithers with 
that of Fukui to incorporate apertures in the clip holders to improve solderability. 
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With respect to Claim 20, Prince et a!., in view of Smithers, in further view of 
Fukui teaches the heat sink assembly of claim 18. Smithers further teaches wherein 
each clip holder further includes: means for electrically connecting (Col. 2, line 32, wire 
spring) the clip (Fig. 5, #20) to the first and second surface mount contacts (Fig. 5, #10) 
of that clip holder. It would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to modify heat sink clip of Prince et al. in view of 
Smithers with that of Fukui to ground the circuit board component to the circuit board to 
provide an electromagnetic interference shielding. 

4. Claims .6-8, 19 and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Prince et al. (US 6,208,517), in view of Smithers (US 5,640,305) and 
in further view of Fukui (US 5,270,492) as applied to the above claims, in view of 
Kawabe (US 5,786,989). 

With respect to Claim 6, Prince etal., in view of Smithers, in further view of Fukui 
teaches the heat sink assembly of the above claims. They do not teach the 
nonconductive body. Kawabe teaches wherein each clip holder further includes: a non- 
conductive (Col. 3, line 10) body portion (Fig." 7C, #6a) interconnected between the first 
(Fig. 7C, #6b left side) and second (Fig. 7C, #6b right side) surface mount contacts of 
that clip holder (Fig. 7C, #6), the non-conductive body portion defining a surface (Fig. 
7C, #6a top) to interface with automated pick and place equipment. It would have been 
obvious to one of ordinary skill in the art at the time of the invention was made to modify 
heat sink clip holder of Prince et al. in view of Smithers with that of Kawabe to provide a 
flat surface to automate the assembly process. 
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With respect to Claim 7 and 21 , Prince et al. in view of Smithers and in further 
view of Ful^ui teach the heat sink assembly of the above claims. They fail to teach the 
non-conductive body portion with an interconnecting conductive portion. Kawabe 
teaches the non-conductive (Col. 5, line 10) body portion (Fig. 7C, #6a) of each clip 
holder (Fig. 6C, #6) defines a cavity (Fig. 7C, #6c) for fastening with the clip, the cavity 
extending in a direction that is substantially parallel (see Fig. 7C) to the plane. It would 
have been obvious to one of ordinary skill in the art at the time of the invention was 
made to modify the method of Prince et al. in view of Smithers and further in view of 
Fukui with that of Kawabe to insulate the heat sink clip from the first and second surface 
mount areas. With respect to Claim 8 and 22, Kawabe teaches in another embodiment 
that each clip holder further includes: an interconnecting conductive portion (Fig. 3, #6d) 
which electrically interconnects the first and second surface mount contacts of that clip 
holder, and wherein part of the interconnecting conductive portion is exposed (see Fig. 
3) within the cavity defined by the non-conductive body portion of that clip holder. It 
would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to modify the method of Prince et al. in view of Smithers further in view of 
Fukui and further in view of Kawabe to provide an electrically conductive path within the 
body cavity to ground the heat sink to the printed circuit board to minimize EMI. 

With respect to Claim 19, Prince et al., in view of Smithers, in further view of 
Fukui teaches the heat sink assembly of claim 1 8. They do not teach a means for 
interfacing with automated pick and place equipment. Kawabe et al. teaches wherein 
each clip holder further includes: Interfacing means (Fig. 7C, #6a top) for interfacing 
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with automated pick and place equipment. It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify heat sink clip of 
Prince et al., in view of Smithers, in further view of Fukui with that of Kawabe to 
automate the assembly process. 

§. Claims 9 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawabe (US 5,786,989) as applied to the above claims, in view of Fukui (US 
5,270,492). 

With respect to Claim 9, Kawabe teaches a heat sink clip holder (Fig. 7C, #6), 
comprising: a first surface mount contact (Fig. 7C, #6b left side) configured to mount to 
surface mount pads (Fig. 7A, #1c) of a circuit board (Fig. 7A, #1) using a surface mount 
technology soldering process (Col. 3, line 45), the first surface mount contact being 
disposed at a first end (Fig. 7C. #6 left side) of the heat sink clip holder; a second 
surface mount contact (Fig. 7C, #6b right side) configured to mount to other surface 
mount pads of the circuit board using the surface mount technology soldering process, 
the second surface mount contact (Fig. 7C, #6 right) being disposed at a second end of 
the heat sink clip holder which is opposite the first end; and a body portion. (Fig. 7C, 
#6a) interconnected between the first surface mount contact and the second surface 
mount contact, the body portion being configured to fasten (Fig. 7C, #6c) with a heat 
sink clip; wherein the clip holder is elongated in shape (see Fig. 7C) and includes (i) a 
first surface mount contact (Fig. 7C, #6b left side) at a first end and (ii) a second surface 
mount contact at a second end (Fig. 7C, #6b right side) opposite the first end: wherein 
the surface mount contacts of the clip holder define a plane which is substantially 
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parallel (see Fig. 7A) to the circuit board; when that clip holder mounts to the surface 
mount pads of the circuit board; wherein the clip holder further comprises: a non- 
conductive (Col. 5, line 10) body portion interconnected between the first and second 
surface mount contacts of the clip holder, the non-conductive body portion defining a 
surface (Fig. 7C, #6a top) to interface with automated pick and place equipment; and 
wherein the non-conductive body portion of the clip holder defines a cavity (Fig. 7C, 
#6c) for fastening with the clip, the cavity extending in a direction that is substantially 
parallel (see Fig. 7C) to the plane. Kawabe fails to teach that the surface mount 
contacts of the clip holder further define apertures which are substantially perpendicular 
to the plane. Fukui teaches surface mount contacts (Fig. 1 , #2) of the clip holder further 
define apertures (Fig. 1 , #6) which are substantially perpendicular (see Fig. 1) to the 
plane. It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to modify heat sink clip of Kawabe with that of Fukui to incorporate 
apertures in the clip holders to improve solderability. 

With respect to Claim 23, Kawabe in view of Fukui fail to teach an in 
interconnecting conductive portion within the cavity defined by the non-conductive body 
portion. Kawabe teaches in another embodiment that an interconnecting conductive 
portion (Fig. 3, #6d) which electrically interconnects the first and second surface mount 
contacts of that clip holder, and wherein pad of the interconnecting conductive portion is 
exposed (see Fig. 3) within the cavity defined by the non-conductive body portion of that 
clip holder. It would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to modify the method of Kawabe in view of Fukui to provide an 
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electrically conductive path within the body cavity to ground the heat sink to the printed 
circijit board to minimize EMI, 

6. Claims 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Prince 
et al. (US 6,208,517) in view of Smithers (US 5,640,305), in further view of Degani et al. 
(US 5,346,1 18), in further view of Tanaka et al. (US 5.249,977) in further view of Fukui 
(US 5,270,492). 

With respect to Claim 16, Prince et al. in view of Smithers further teaches 
wherein mounting includes: disposing the first and second clip holders (Prince et al., 
Fig. 2, #104) over the surface mount pads (Prince et al., Col. 4, line 5) of the circuit 
board (Prince et a!., Fig. 5, #106). Degani et al. teaches the surface mount technology 
process of circuit board in contact with printed solder paste (Col. 3, line 43); and 
applying heat to melt (Col. 3, line 44) the printed solder paste and activate flux (Col. 3, 
line 46) within the printed solder paste (Col. 3, line 45). Tanaka et al. further teaches 
using automated pick and place equipment (Col. 1, line 18). Fukui teaches percolate 
gas (Col. 2, line 32) through apertures (Fig. 1, #6) defined by the first and second clip 
holders (Fig. 1 , #2). It would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to modify the method of Prince et al. in view of Smithers 
with that of Degani et al., in further view of Tanaka et al. and in further view of Fukui to 
assemble using an automated surface mount technology process and configure for 
improved solderability. 
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7. Claims 24-27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Prince et al. (US 6,208,517) in view of Smithers (US 5,640,305) as applied to the above 
claims, in view of Kawabe (US 5.786,989) and further in view of Fukui (US 5,270,492). 

With respect to Claims 24 and 26, Prince et al. in view of Smithers teaches the 
method of claim 13 above. They fail to teach the clip holder with a non-conductive body 
portion and the surface mount contacts of the clip holder further define apertures which 
are substantially perpendicular to the plane. Kawabe teaches each clip holder (Fig. 7C, 
#6) includes: a first surface mount contact (Fig. 7C, #6b left side) configured to-mount to 
surface mount pads (Fig. 7A, #1c) of the circuit board using a surface mount technology 
soldering process (Col. 3, line 45), the first surface mount contact being disposed at a 
first end of the clip holder; a second surface mount contact (Fig. 7C, #6b right side) 
configured to mount to other surface mount pads of the circuit board using the surface 
mount technology soldering process (Col. 3, line 45), the second surface mount contact 
being disposed at a second end of the clip holder which is opposite (see Fig.-7c) the 
first end; and a body portion (Fig. 7c. #6a) interconnected between the first surface 
mount contact and the second surface mount contact, the body portion being configured 
to fasten (Fig. 7c, #6c) with the clip; wherein the clip holder is elongated in shape (see 
Fig. 7c) and includes (i) a first surface mount contact (Fig. 7C, #6b left side) at a first 
end and (ii) a second surface mount contact (Fig. 7C, #6b right side) at a second end 
opposite the first end; wherein the surface mount contacts of the clip holder define a 
plane which is substantially parallel (see Fig. 7A) to the circuit board (Fig. 7A, #1) when 
that clip holder mounts to the surface mount pads of the circuit board, and wherein the 
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surface mount contacts of the clip holder further define apertui-es which are substantially 
perpendicular to the plane; wherein the clip holder further comprises: a non-conductive 
(Col. 5, line 10) body portion (Fig. 7C, #6a) interconnected between the first and second 
surface mount contacts of the clip holder, the non-conductive body portion defining a 
surface (Fig. 7C, #6a top) to interface with automated pick and place equipment; and 
wherein the non-conductive body portion of the clip holder defines a cavity (Fig. 7C, 
#6c) for fastening with the clip, the cavity extending in a direction that is substantially 
parallel (see Fig. 7C) to the plane. It would have been obvious to one of ordinary skill in 
the art at the time of the invention was made to modify heat sink clip of Prince et al. in 
view of Smithers with that of Kawabe to insulate the heat sink clip from the first and 
second surface mount areas. Fukui teaches surface mount contacts (Fig. 1, #2) of the 
clip holder further define apertures (Fig. 1 , #6) which are. substantially perpendicular 
(see Fig. 1) to the plane. It would have been obvious to one of ordinary skill in the art at 
the time of the invention was made to modify heat sink clip of Prince et al. in view of 
Smithers with that of Fukui to incorporate apertures in the clip holders to improve 
solderability. 

With respect to Claims 25 and 27, Prince et al. in view of Smithers and further in 
view of Fukui fail to teach an interconnecting conductive portion with the non-conductive 
body. Kawabe teaches in another embodiment that each clip holder further includes: an 
interconnecting conductive portion (Fig. 3, #6d) which electrically interconnects the first 
and second surface mount contacts of that clip holder, and wherein part of the 
interconnecting conductive portion is exposed (see Fig. 3) within the cavity defined by 
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the non-conductive body portion of that clip holder. It would have been obvious to one 
of ordinary skill in the art at the time of the invention was made to modify the method of 
Prince et al. in view of Smithers further in view of Fukui and further in view of Kawabe to 
provide an electrically conductive path within the body cavity to ground the heat sink to 
the printed circuit board to minimize EMI. 

Response to Arguments 

8. Applicant's arguments filed 3/27/06 have been fully considered but they are not 
persuasive. The clip of Smithers can be used to fasten any heat sink including the heat 
sink of Prince to a circuit board. The heat of Prince can be configured to permit the clip 
of Smithers to fasten into the clip holders of Prince. Alternately, the heat sink of Prince 
is manufactured using a flat wire spring which combines the applicant's separate 
claimed elements of the heat sink and the clip. 

9. The indicated allowability of claims 7-8 are withdrawn in view of the newly 
discovered reference(s). Rejections based on the newly cited reference(s) are above. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kiyose (US 4,991 ,059), Kogure et al. (US 5,148,349), Torigian et 
al. (US 6,623,283) and Downes (US 6,552,277) teach using holes, channels and 
grooves, respectively, to improve a solder joint. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert J. Hoffberg whose telephone number is (571) 
272-2761. The examiner can normally be reached on 8:30 AM - 4:30 PM Mon - Fri. 
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